Elevated basal reactive oxygen species and phospho-Akt in murine keratinocytes resistant to ultraviolet B-induced apoptosis.
Resistance to apoptosis may be a critical phenotype that cells must acquire during skin carcinogenesis. The Akt kinase is a known upstream regulator of apoptosis in many cell types and has been shown to be activated by increased reactive oxygen species (ROS). We have previously demonstrated that two malignant variants (6M90 and 6R90) of the mouse keratinocyte 308 cell line have elevated ROS because of loss of catalase activity, and that this elevated ROS confers a growth advantage. We report here that in addition to a growth advantage, chronically increased ROS in the variants resulted in an increase in resistance to ultraviolet (UV) B-induced apoptosis. This resistance was due to basal increases of Akt phosphorylation in the malignant variants compared to the 308 cells. Modulation of ROS in 6M90 and 6R90 cells by catalase overexpression or antioxidant treatment resulted in decreased levels of Akt phosphorylation and subsequent loss of resistance to UVB-induced apoptosis. Conversely, treatment of 308 cells with hydrogen peroxide caused increases in Akt phosphorylation and increased apoptosis resistance. These results indicate that the chronically elevated ROS often observed in tumors may contribute to a malignant phenotype by keeping Akt in a phosphorylated state, resulting in increased apoptosis resistance.